DNA-based hybridization chain reaction amplification for assaying the effect of environmental phenolic hormone on DNA methyltransferase activity.
In this work, a novel electrochemical protocol with signal amplification for determination of DNA methylation and methyltransferase activity using DNA-based hybridization chain reaction (HCR) was proposed. After the gold electrode was modified with dsDNA, it was treated with M.SssI MTase, HpaII endonuclease, respectively. And then the HCR was initiated by the target DNA and two hairpin helper DNAs, which lead to the formation of extended dsDNA polymers on the electrode surface. The signal was amplified by the labeled biotin on the hairpin probes. As a result, the streptavidin-alkaline phosphatase (S-ALP) conjugated on the electrode surface through the specific interaction between biotin and S-ALP. ALP could convert 1-naphthyl phosphate into 1-naphthol and the latter could be electrochemically oxidized, which was used to monitor the methylation event and MTase activity. The HCR assay presents good electrochemical responses for the determination of M.SssI MTase at a concentration as low as 0.0067 uni tmL(-1). Moreover, the effects of anti-cancer drug and environmental phenolic hormone on M.SssI MTase activity were also investigated. The results indicated that 5-fluorouracil and daunorubicin hydrochloride could inhibit the activity, and the opposite results were obtained with bisphenol A and nonylphenol. Therefore, this method can not only provide a platform to screen the inhibitors of DNA MTase and develop new anticancer drugs, but also offer a novel technique to investigate the possible carcinogenesis mechanism.